Basic concepts of formal genetics
The definition of formal genetics is still a matter of contention. However, it can be defined as a branch of basic genetics concerned with deducing and figuring out relevant genetic data from constructed figures that contain specific genetic information. These informative figures include, for instance, constructed family pedigrees, linkage maps and chromosomal maps. Many aspects of applied and clinical genetics have been clarified by analysis of information databases collected from studies of formal genetics of certain diseases and of specific experimental researches, e.g. construction of chromosomal maps of gene loci based on information gathered, formerly, by human-mouse hybridization studies, and currently by in situ hybridization experiments. Progress in disclosing interspecies genetic similarities and dissimilarities, which represent major targets of research of comparative and evolutionary genetics, depends largely on species-specific genetic databases that are gathered and analyzed within the context of formal genetics [1] . Although clinical maps composed of pathognomonic combinations of signs, symptoms and specific pathological findings pointing to specific disease entities represent the simplest of formal genetic maps, they are not considered, strictly, of formal genetic concern. However, when compared to, and analyzed with, other informative maps, like linkage maps and chromosomal maps, clinical maps have major diagnostic significance in recognition and localization of undefined genes underlying, and possibly involved in, pathogenesis of certain disorders and malformations.
Scope of formal genetics
Formal genetics is confined to studying genetic maps, whether represented as figure or text interface data. Relevant aspects of formal genetics pertaining to medical genetics include genealogical study and analysis of data provided by the family pedigree, delineation of classical/traditional/Mendelian and nonclassical/non-traditional/non-Mendelian patterns of inheritance, construction and analysis of structural and functional genomic/transcriptomic/proteomic maps, chromosomal maps, maps of gene loci, linkage maps, association maps, genomic structural variants (SVs) maps and experimentally induced and constructed maps, which comprise many types like restriction fragment length polymorphism maps, radiation hybrid maps, inter-species hybridization maps and probe specific maps ( Table 1) . Analysis of formal maps of specific DNA markers, which include single nucleotide polymorphism, microsatellite polymorphism and tandem repeat polymorphism maps, in addition to many others, provide fundamental information crucial for framing better and proper understanding of the structure and function(s) of the human genome, transcriptome and proteome [2] .
Formal genetic maps
As referred to, genetic maps (Table 1) are databases represented as text or graphic interface figures aimed at providing important, beneficial and crucial clues relevant to nearly all fields of human genetics including medical genetics [3] .
Applications of formal genetics
The bioinformatics databases represented as, and included within, different types of formal genetic maps have a wide range of applications in many fields of basic, clinical, diagnostic, therapeutic, prophylactic and applied genetics. Construction of the family pedigree of patients with genetic diseases or of families seeking counseling advice, and genealogical analysis of history, clinical and other types of data represented by its informative symbols, to derive relevant genetic information, like possible pattern of inheritance, and to calculate recurrence risk figures in future offspring, constitutes the first step in approaching patients and families having genetic disorders, and represents the simplest and most direct of these applications [4] . Progress in analysis of structural organization of the human genome generates a flood of information leading to characterization of new formal maps of specific DNA markers and regions of both structural and functional significance. These maps represent bioinformatics databases that can have crucial impact on many aspects of basic as well as of clinical medical genetics. For instance, exome maps comprising detailed information of exons of genes can be constructed and used for both intra and inter-species comparative purposes. Similarly, within the context of pathogenetics, comparison of exome maps of patients with specific idiopathic genetic disorders with those of normal subjects represents a revolutionary promising approach that can have many diagnostic applications in clinical genetics. Other types of molecular maps that can be constructed based on available as well as on the rapidly accumulating databases of human genome structure, e.g. introme maps, pyknon maps, transposon maps, telomere maps and maps of pseudogenes, can also have a wide spectrum of applications in many fields of medical genetics [5] .
The significant beneficial effects and applications of structural genetic maps in different fields of medical genetics call for construction of parallel databases of functional genetic maps that characterize critical functional markers and transcriptionally active regions and sequences of the human genome. Examples of such functional maps can, possibly, include proteome maps comprising both structural protein and enzyme, or catalytic, protein databases. Comparative analysis of these functional protein maps in normal subjects and in patients affected with specific genetically-determined disorders and idiopathic diseases caused by, still, unidentified etiological mechanisms, might prove helpful in revealing the underlying patho-proteomic abnormalities responsible for development of the specific pathophysiological alterations that characterize the clinical phenotype of each of these diseases. In addition, in a way similar to that of reverse engineering, comparative analysis of normal and abnormal proteome maps of specific genetic disorders can disclose underlying pathogenetic mechanisms, patho-transcriptomic differences and causative genetic mutations possibly involved in mediating the pathogenesis and development of these disorders.
